The properties of the light charged sleptons inẽ RẽR ,μ RμR andτ 1τ1 production are studied within the mSUGRA scenario SPS 1a. Various method are presented to determine very precisely masses, angular distributions, spin and couplings as well as theτ 1 polarisation and mixing parameter in theτ sector. The analysis is based on a complete simulation of signal and background reactions assuming experimental conditions of the TESLA e + e − Linear Collider.
Introduction
This note describes, for a particular bench mark model, how masses and couplings of scalar leptons can be accurately measured at a future e + e − linear collider TESLA [1] . Beam conditions are chosen such as to stay below production thresholds of the heavier sleptons, the assumed luminosity corresponds to about one year of running at design parameters. Details of the experimental simulation, analysis and background information on kinematics and theory are given in sketchy form.
Particle spectrum mSUGRA SPS 1a scenario [2] (parameters m 0 = 100 GeV, m 1/2 = 250 GeV, A 0 = −100 GeV, tan β = 10, sign µ +) shown in fig. 1 . Cascade decays ofχ Event generation PYTHIA 6.2 [3] including beam polarisations P e ± , QED radiation, beamstrahlungà la CIRCE [4] , τ decays and τ polarisation treated by TAUOLA [5] Operating conditions √ s = 400 GeV, beam polarisations P e − = +0.80, P e + = −0.60, [6] , acceptance θ > 125 mrad, e, γ veto θ > 4.6 mrad
Slepton production
Background production SUSY bkg e
Slepton decaysl
Flat lepton energy spectrum with endpoints E +/− related to slepton and neutralino masses
mχ0 known: energy-momentum conservation constrains construction of kinematically allowed minimum mass m min (l) sharp peak around true mass ml mχ0 and ml known: reconstructl direction θ two-fold ambiguity, false solution flat in cos θ
Properties of smuons
Selection criteria e Spin J = 0 ofμ R The polar angle distribution ofμ RμR production is presented in fig. 3 . After background subtraction on finds the typical cross section dependence
as expected for a scalar particle.
Properties of selectrons
Selection criteria e fig. 5 . After background subtraction on finds the typical behaviour of t-channel neutralino exchange, given by the approximate matrix element
The differential cross section can be used to determine the Yukawa coupling YB =ĝ fig. 6 and fig. 7 . Contributions fromẽ RẽR are identical in both e ± spectra and can be readily subtracted since mẽ R is known. A measurement of theẽ L mass of mẽ L = 202.1 ± 0.5 GeV appears feasible. Similar studies are reported in [8] .
Properties of staus
Parameters L − R mixing in third generation, access to tan β and A τ [9, 10] e  mu  pi  rho  3_pi  sum  e  0  510  529  1097  1125  3261  mu  0  0  470  1040  1121  2631  pi  0  0  200  783  819  1802  rho  0  0  0  821  1786  2607  3_pi  0  0  0  0  895  895  sum  0  510  1199  3741  5746  11196 lepton energy E_min 12.19 E_max 83.81
-------------------
Leptonic τ decays not useful and discarded due to large W W background Analysed decay modes & branching ratios B(τ → πν τ ) = 0.111, B(τ → ρν τ ) = 0.254, B(τ → 3πν τ ) = 0.194
Analysis of E ρ and E 3π spectra, shown in fig. 8 τ polarisation P τ E π from τ → π ν τ and z π = E π /E ρ from τ → ρν τ → ππ 0 ν τ E π , z π sensitive to P τ , almost independent of mτ 1 τ is self-analysing system -spin correlations
Analysis of E π and z π spectra, shown in fig. 9 , mχ0 1 assumed to be known
A polarisation measurement of P τ = 1.00 ± 0.035 is not sensitive enough to determine tan β in SPS 1a, where one has δP τ /δ tan β = 0.3%
Summary
Simulations of slepton production e + e − →ẽ RẽR ,μ RμR ,τ 1τ1 in the SPS 1a mSUGRA scenario under realistic experimental conditions assuming √ s = 400 GeV, L = 200 fb −1 and beam polarisations P e − = +0.8, P e + = −0.6 are presented. The slepton and neutralinoχ 0 1 masses as well as the polarisation Pτ 1 →τχ 0 1 and mixing parameter θτ of the third generation can be accurately determined with moderate integrated luminosity. Improvements on mẽ R and mμ R are possible if δmχ0 1 can be reduced, e.g. by studying neutralino production and decays. An alternative method to measure selectron and smuon masses via cross section threshold scans is discussed in [11] . Other estimates on SPS 1a sparticle masses can be found in [8] and [12] (not based on detailed simulations). 
